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摘  要 
射频识别（Radio Frequency Identification ,RFID）技术是近年来发展迅






过 MATLAB 建模进行系统性能仿真分析和比较总结；然后对飞利浦 I-CODE1 芯片
的防冲突算法方案进行兑现研究，设计了 PPM 解码电路、CRC 校验电路、时隙产
生电路、状态机控制电路等标签的数字电路模块和阅读器的编码模块以及冲突检
测模块；最后，对设计进行功能仿真验证，然后使用 ISE 9.1i 进行综合、布局
布线，并下载到 XILINX 的 VIRTEX-5 FPGA 上进行系统防冲突的验证。 
功能仿真和综合验证结果显示所设计防冲突算法及其兑现方案基本符合要
求。本工作的主要创新之处在于：给出防冲突算法的标签预测和帧长调整两大关




































Radio Frequency Identification(RFID) is a contactless identification technology 
which is developing rapidly in recent years.In RFID application system,RFID tag is of 
great attention because of its non-contact、low-power and low-cost advantages,but 
wether it would be applied largedly depend on the solution of multi-tag data 
collision,so the paper choose to study the design of anti-collision algorithm and its 
implementation .  
The paper first analyze the implementation theory of anti-collision algorithm 
based on time-slotted aloha from mathematic model, then deep into study and analyze 
the tag number estimation and frame size adjustment these two key technologies used 
in  project,especially in time-slotted anti-collision algorithm and adaptive adjustment 
anti-collision algorithm.second, the paper establish models for all algorithm projects 
in matlab, simulate and analyze the system performance,then compare and sum-up 
each advantages ;third,in order to implement Philip I-CODE1’s anti-collison 
algorithm,we design many modules in tag such as ppm-decode module、 crc 
verification module、slot-generate module、state control module etc ,and also design 
ppm-encode module and anti-collision detect module in reader;finally,we put together 
all modules to see the system performance through function simulation,then use ISE 
9.1i to compile、place-and-route and download into XILINX’s virtex-5 fpga to verify 
whether the system achieve anti-collision.     
Through the simulation and verification, the results show that the design of 
anti-collision algorithm and its implementation basically meet the requirements in our 
paper. The main innovation in our design is: Give the optimization solution to the tag 
number estimation and frame size adjustment these two key processes in anti-collision 
algorithm ,and implement the design of slotted anti-collision algorithm which can be 
verify in FPGA.  
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1.1 RFID 技术现状 
无线射频识别(RFID)技术是本世纪很有发展前途的信息技术之一。从 2003
年全球最大零售商沃尔玛宣布采用 RFID 电子标签和美国国防部开始大力推进
RFID 的应用以来，世界各国政府和企业都在大力进行 RFID 技术及相关应用方面
的研究。目前制约 RFID 技术发展的因素主要在于标准、芯片、成本、天线、信









年来，国家也在积极加快标准的制订，在 2006 年发布了《中国 RFID 技术政策白
皮书》， 在 2007 年出台了 《880/900MHZ 频段射频识别（RFID）技术应用规定
（试行）》的通知。中国 RFID 标准体系架构的研究工作基本完成，这对我国 RFID
产业的发展必将起到极大的促进作用。 
从 RFID 芯片设计方面上看，低频和高频频段的 RFID 技术已很成熟，该频段














































、将 RFID 与 IPV6 结合
[8]
等。国内企业应该加
大与国际领先 RFID 企业合作如深圳先施科技与 2007 年 9 月加入了 EPCglobal 



















种：频分多路法（FDMA,Frequency Division Multiple Access）、空分多路法
（SDMA,Space Division Multiple Access）、码分多路法（CDMA,Code Division 
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